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Site NV2K17, southern Ellesmere Island, 2006
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Early Hox Phases 

Late Hox Phase 



Origin of Late Hox Phases?













Source: Deschamps, 2004
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How did vertebrate appendages arise?



How did vertebrate appendages arise?
How do fins differ from other outgrowths?











Shark gill skeleton

Little skate (Leucoraja erinacea)



Shark gill skeleton

Little skate (Leucoraja erinacea)

gill rays



gill rays
epibranchial

ceratobranchial

Shark gill skeleton

Little skate (Leucoraja erinacea)

gill rays



“AER”

chick limb

AER



“AER”

chick limb

AER

skate fin

AEF



“AER”

chick limb

AER

skate fin

AEF

skate arch

‘AER’



“ZPA”

chick limb skate fin



“ZPA”

chick limb skate fin

skate arches



“ZPA”

chick limb skate fin

skate arches



RA treatment

chick
limb

Wildtype



RA treatmentWildtype

Chick 
limb



RA treatmentWildtype

Chick 
limb

Skate 
arch

Mirror-image, 
supernumerary rays



RA treatmentWildtype

Wildtype RA

Chick 
limb

Skate 
arch

Mirror-image, 
supernumerary rays









Expeditions targeted to key 
parts of the tree of life

Developmental genetics
of non-model organisms

E
X
T
I
N
C
T

E
X
T
A
N
T





unknown unknownsThere are: (sensu RUMSFELD, 2002)
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